[Catalytic effect of ferricyanide on the rate of electron transfer between myoglobin and cytochrome c].
The influence of small amounts of low-molecular electron acceptor, potassium ferricyanide, 1 to 20% relative to the cytohrome c concentration, on the rate of electron transfer in the sperm whale oxymyoglobin--horse heart cytochrome c and deoxymyoglobin--cytochrome c systems (under aerobic and anaerobic conditions, respectively) was studied. At low ionic strength, the redox reaction rate was found to increase proportionally to the concentration of ferricyanide in both redox systems. The effect depends on pH in the pH range 5-8, increasing sharply at pH < 6. It was shown that the enhancing of electron transfer is caused by the complexing of [Fe(CN)6]3- with cytohrome c in the Lys72 region, where one of the two strong binding sites for this anion is determined by NMR. Both the high ionic strength and the chemical modification of Lys72 residue inhibit this effect at low ionic strength, markedly decreasing the rate of reaction with myoglobin. Under the same conditions, the effect of ferricyanide in the reaction of oxy-Mb with yeast cytohrome c, which is isopotential to animal cytochromes c but possesses trimethylated Lys72, was several times smaller. In turn, the chemical modification of His residues in myoglobin and the complexing of zinc ion to His119(GH1) almost completely inhibit electron transfer in the systems. Thus, electron transfer between the proteins must proceed through the formation of the Mb.[Fe(CN)6]3-.Cyt c ternary complex, the contacting sites being localized in the His119(GH1) region of myoglobin and near Lys72 of cytohrome c. The increased electron transfer rate in the presence of [Fe(CN)6]3- can be explained by that its binding near Lys72, firstly, provides better electrostatic interactions in the electron transfer complex and, besides, decreases significantly (about 2-fold) the tunneling distance between the two hemes (two lengths of 1.7 and 1.2 nm instead of one of 2.9 nm).